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Contents of Presentation:

• Straw Tracker Vacuum Chamber

– Need to build three of these chambers

– Modify standard vacuum chambers, Cut and weld additional flange.

– One built and at Fermilab now (at D-Zero)

– Second and Third ones are being machined

• Plunging Probe Vacuum Chamber

– Need to build / modify a single chamber

– Modify right side of Trolley Garage Vacuum chamber

– Design / Dimensions Complete

• Discussing whether to build out of plates, or machine out of 3D blocks.

– Aluminum Deforms when welding.

• Welding Procedures can help control this 

• Small welds

• Weld on both sides of the neutral axis to “balance” the deformation
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First Concept for Straw Tracker Chamber Modification

3/31/2016Erik Voirin | Vacuum Chamber Modifications and Ring Leveling3



Straw Tracker Chamber Modifications

Final Design:  Stair Step Flange
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Prototyped welding 
procedure with 
plates to determine 
best welding 
procedure



Plan View with Straw Tracker modules installed
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Deformation under vacuum:  ~1mm per side

• Deformation is 1mm 

– Which is more than the 0.5mm clearance to tracker modules
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Cut Pockets into top and bottom surfaces of vacuum vessel

Pockets give 5mm clearance (10x original value of 0.5mm)
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Machining Pockets in Original Vessel:  Boston University
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Stair Step Flange Placed on Vessel Cut out before welding
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Final Machining of Flange Face / Bolt Holes after Welding.  
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Plunging Probe Addition / Modification

3/31/2016Erik Voirin | Vacuum Chamber Modifications and Ring Leveling11



Scallop / Plunging Probe Addition

• Orange:  Scallop addition

• Green:  Weld to existing Vessel

• ISO flange at for attaching plunging probe vessel
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Deformation under Vacuum is 0.7mm
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Ring Leveling / Yoke Alignment

Erik Voirin

March 31, 2015
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Ring height data from Erik Swanson
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Ring height data from Erik Swanson
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Procedures: Adjust one interface at a time (4 jack stands) 
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Without Unbolting Ears: Move one entire interface at a time.
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Force on Jacks:
Start out higher than dynamic 
load rating of jacks on back jacks.  
Secondary jacks needed for any 
movement of yokes.  



Jack Stands:  25 Ton static Limit – 20 Ton Dynamic Limit.  
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Jack Stands:  
25 Ton static Limit – 20 Ton Dynamic Limit. 

Secondary Jacks:  
100 Ton



Calculate / Monitor Stresses During Adjustments
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- Strain gauges used to monitor Dongle 
Pipe stresses.
- Calculations performed for Dongle 
Pipe, Cryostats, Yoke Ears, Jack Stands.
- Torque Wrenches used during 
adjustments to record jack stand forces.   
- Calculations done for 200 micron step 
size, 100 microns used in procedure.



Initial vs Final Elevation: Tilt Removed
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Initial vs Final Elevation: Pringle Shape Removed
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Jack Stand Forces at Beginning and End of Adjustments
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A few Jacks stands were / still are over the 25 Ton rating

Calculations show they are still well within the elastic range 

These Jack stands have a 3.56x safety factor for the 25 ton rating  

The jack with the highest load has a 2.84x safety factor to failure

3/31/2016Erik Voirin | Vacuum Chamber Modifications and Ring Leveling24


